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BINOCULARS WITH RECORDING AND REPRODUCING FUNCTION 
Japanese Patent Publication No. 2624556 
Published on: April 11, 1997 
Application No. Hei-2-29911 - 
Filed on: February 9, 1990 
Patentee: Fuji Photo Film Co., Ltd. 
Inventor: Soichiro NAKAO 
Patent Attorney: Kenzo MATSUURA 

SPECIFICATION 

[TITLE OF THE INVENTION] ' . 

Binoculars with recording and reproducing function 
[WHAT IS CLAIMED IS;] 

[Claim" 1] Binoculars with a recording and reproducing 
function which include right and left optical systems ,. which- 
use said right and left optical systems as optical viewfinders, 
and which use object lenses of the right and left optical 
systems as right and left photographic lenses, wherein provided 
are : 

image pickup means for, respectively, picking up right and 
left object images via the right and left photographic lenses, 
recording means for recording said right and left object 
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images picked up by said image pickup means, and _ 

reproducing means for reproducing said right and left object 
images recorded by sa.id recording means and guiding these right 
and left object images to ocular lenses of said right-and left 

optical systems. 

[Claim 2] Binoculars with a recording and reproducing 
function as set forth in Claim i, wherein 

said recording means generates right and left video signals 
by photoelectrical^ converting right and left object images 
and records these video signals on a recording medium. " 
[DETAILED DESCRIPTION OF THE INVENTION] 
[Field of the Invention] 

The present invention relates to binoculars and 
particularly, to binoculars with a recording and reproducing 
function which is provided with a function for recording and 
reproducing images. 

[Prior Arts] 

Binoculars are used for observing a distant view in an 
enlarged manner simultaneously with both eyes, and a distant 
image with a three-dimensional impression can be observed. Such 
binoculars include binoculars provided with an image recording 
function, and by means thereof, an observer can record a 
desirable image while observing the image with both eyes. 
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[Problems to be Solved by the Invention] 

However, there exist problems such that since a 
photosensitive material is used in an image recording means 
of binoculars, immediate reproduction is difficult, and in 
addition, since an image is recorded via one object lens 
provided in the binoculars, the image is not reproduced with 
a three-dimensional impression as with the image observed 
through the binoculars. 

The present invention has been made in view of such 
circumstances and an object thereof is to provide binoculars 
with a recording and reproducing function which is capable of 
immediate reproduction and can three-dimensionally record and 
reproduce images. 

[Means for Solving Problems] 

In order. to achieve the above object, the present invention 
provides binoculars with a recording and reproducing function 
• which include right and left optical systems, which use the 
right and left optical systems as optical viewfinders, and 
which use object lenses of the right and left optical systems 
as right and left photographic lenses, wherein provided are: 
image pickup means for, respectively, picking up right and left 
object images via the right and left photographic lenses; 
recording means for recording the right and left object images 
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picked up by the image pickup means; and reproducing means for 
reproducing the right and left object images recorded. by the 
recording means and guiding these right and left object images 
to ocular lenses of the right and left optical systems. 
[Action] 

According to the present invention, right and left optical 
systems of binoculars are used as optical viewfinders and also 
object lenses of the right and left optical systems are used 
as right and left photographic lenses, and a means for recording 
right and left object images picked up by these photographic 
lenses is provided. Accordingly, the picked-up object images 
can be recorded on optical axes of the right and left 
viewfinders. 

In addition, ocular lenses of the right and left optical 
systems are used as ocular lenses of electronic viewfinders 
-at the time of reproduction and monitoring as. well, therefore, 
reproduction and monitoring -on the spot becomes possible 
without looking aside from the ocular lenses. 
[Embodiments] 

Hereinafter,-' preferred embodiments'" of binoculars with a 
recording and reproducing function according to the present 
invention will be described in detail with reference to the 
attached drawings. 
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Fig. 1 is a general perspective view showing a first 
embodiment of binoculars with a recording and reproducing 
function according to the present invention, and Fig. 2 is an 
enlarged view of the main part thereof. -Binoculars 10 with a 
recording and reproducing function include optical 
viewf inders 14A and 14B provided in a main body 12 . The optical 
viewfxnders 14A and 14B include object lenses 16A and 16B, 
ocular lenses 18A and 18B, etc. In addition, in an approximately 
center part of the main body 12 top surface, a fitting portion 
20 for an IC card, a video floppy disk or the like is provided, 
and in the vicinity thereof, a recording button 22, a forwarding 
button 24, a reproduction button 26, and a returning button 

28 are provided. 

As shown in Fig. 2, on the optical axis of the right object 
lens 16A, an entrance window of a Porro prism 30A is arranged, 
and on the entrance window, a light blocking member 32A is 
provided. When an electronic viewf inder (EVF) 38A, which will 
be described later, is operating, the light blocking member 
32A operates so" that an_ image based on an incident light from 
the object lens 16A and an image of the EVF 38A are not 
overlapped with each other. Namely, light is not blocked in 
use as binoculars and in recording, but light is blocked when 
the EVF 38A is used. Herein, in the first embodiment, the light 
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blocking member 32A_is presumed to be an electronic shutter, 
however, a mechanical shutter may be used. In this case," the 
mechanical shutter is arranged at an arbitrary place on the 
optical path from the Porro prism 30A to a focus lens' 34A and 
an image pickup device 36A, which will be descried later. 

In addition, on the optical axis rearward of the Porro prism 
30A, the focus lens 34A and the image pickup device 36A are 
arranged. An exit window of this Porro prism 30A is arranged 
on the optical axis of the ocular lens 18A, and furthermore, 
on the optical axis frontward of the Porro prism 30A, the EVF 
(electronic viewfinder) 38A is arranged. 

Similar to the right optical viewfinder 14A, in the left 
optical viewfinder 14B, a light blocking member 32B, a Porro 
prism 30B, a focus lens 34B, an image pickup device -36B, ■ and 
an EVF 38B are provided between the object lens 163 and ocular 
lens 18B. 

In Fig. 3, an enlarged view of the Porro prism 30A or 30B 
is shown. An incident light from the object lens is, if the 
light blocking member 32A/32B is not in a .light blocking 
condition', made incident from the entrance window 31A7 
reflected by a half mirror 31B and reaches a half mirror surface 
31E via total reflection mirror surfaces 31C and 31D. The light 
which has reached 31E is reflected by the half mirror 31E and 
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is emitted from the exit window 31F, and_light which is not 
reflected by the half mirror 31B is guided into the direction 
of the focus lens 34A or 34B as shown in Fig. 2, and is made 
incident into the image pickup device 36A/36B-. Herein, light 
which is not reflected by the half mirror 31E is made incident 
into the EVF 38A and 38B. 

Fig". 4 is a block diagram showing a structure of the 
binoculars 10 with a recording and reproducing . function 
according to the present invention. A control unit 40 can issue 
instructions concerning recording and reproducing, etc. Right 
and left image pickup units 41A and 41B comprise lens systems 
(object lenses 16A and 16B, focus lenses 34A and 34B, etc.) 
and diaphragm members, etc., and can carry out control, etc., 
of an appropriate light amount and an appropriate focal 
distance. In addition, the right and left image pickup devices 
36A and 36B can convert incident light beams -from the. 
photographic lenses of the image pickup units 41A and 41B to 
electrical signals. A recording and reproducing unit 44 can 
receive electrical signals outputted from the image pickup 
devices 36A and 36B and record the signals. The right and left 
reproducing units 38A and 38B can receive electrical signals 
outputted from the recording and reproducing unit 44 and 
reproduce object images based on the. electrical signals. . 
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Accordingly,, in a case of reproduction of recorded signals, 
the recording and reproducing unit 44 is actuated by operating 
the control unit 40, a recorded signal received from the right 
image pickup device 36A is inputted into the right reproducing 
unit 38A, and a recorded signal • received from the left image 
pickup device 36B is inputted into the left reproducing unit 
38B. The right and left reproducing units 38A and 38B which 
have received the recorded signals reproduce images based on 
these electrical signals. These images are perceived with both 
eyes via the Porro prisms 30A and 30B and the ocular lenses 
18A and 18B. Herein, in Fig. 4, 43 denotes an external 
connection unit, which is used for sending data in the recording 
and reproducing unit 44 to the outside and taking in data from 
the outside. 

In the first embodiment, binoculars with a recording and 
reproducing function according to the present invention have 
been constructed by use of Porro prisms, however, mirrors may 
be used in place of the Porro prisms as shown in a second 
embodiment of Figs. 5. In Figs. 5, 50 and 52 denote movable 
•mirrors, and 54 and 56 denote fixed mirrors. In a case where 
light which has been made incident from the object lens is 
guided to the ocular lens, according to these mirrors, if the 
movable mirrors 50 and 52 are arranged as in Fig. 5(A), an 
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incident light from the object lens is first reflected by the ■ 
movable mirror 50 and the reflected light is reflected by the 
fixed mirror 54. The reflected light from the fixed mirror 54 
is reflected by the fixed mirror 56, is further reflected by 
the movable mirror 52, and is guided to the ocular lens-. Thus, 
usage as normal binoculars is possible. 

TheTt, at the time of recording, reproducing, or monitoring, 
the movable mirrors 50 and 52 are shifted as in Fig. 5(B). 
Thereby, an incident light from the object lens is guided to 
the image pickup device 36A/36B without being reflected by the 
mirrors. In addition, an emitting light from the EVF 38A/38B 
is not reflected by the mirror 52 and is made incident into 
the ocular lens. Thereby, images can be recorded via the image 
pickup devices 36A and 363 and recorded images are guided to 
the ocular lenses 18A and 18B via the EVFs 38A and 38B. 

Thus, in the second embodiment, by using mirrors in place 
of Porro'prisms used in the first -embodiment', an incident light 
from the object lens can be guided to the ocular lens with 
virtually no loss. In addition, virtually no light loss occurs 
at the time of recording, reproducing, and monitoring as well, 
clear images can be recorded and reproduced. 

In the first and second embodiments, two image pickup devices 
are used, however, by employing a construction as shown in a 
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third embodiment of Fig. 6, the image pickup devices can be 
reduced to one. Hereinafter, the construction and actions of 
the third embodiment will be described based on Fig. 6. 

Incident light beams from the object lens are guided to the 
ocular lens via the Porro prisms 58A and 58B, respectively. 
Since the Porro prisms 58.A and 58B have half mirror surfaces 
60A artd 60B; and 62A and 6-2 B, the incident light beams from 
the object lenses penetrate through the half mirror surfaces 
60A and 60B and are guided to an image pickup switching mirror 
64. The image pickup switching mirror 64 can rotate around an 
axis 65 and guide either light beam via a focus lens 66 to the 
image pickup device 68. Alternatively, light beams projected 
from the EVFs can penetrate through the half mirror surfaces 
62A and 62B and be made incident into the ocular lenses, 
respectively. 

Herein, in Fig. 6, the half'mirror surfaces 60A/60B and 
62A/62B of the Porro prism 58A/58B can be replaced by movable 
mirrors . By using movable mirrors in place of the half mirrors, 
a decline in the optical amount can be prevented as described 
in terms of Fig. 5. 

Fig. 7 is a block diagram showing the construction of the 
- third embodiment, which resembles the block diagram of Fig. 
4. There is a difference from Fig. 4 in that an optical path 
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switching unit 70 and an image memory unit 72 are newly provided 
and in that a single image pickup unit .68 and a single image 
pickup device 74 are provided. The optical path switching unit 
70 can- control the image pickup switching mirror 64 of Fig. 
6' and guide an incident light from the right side or the left 
side via the image pickup unit 71 (focus lens 66, etc.) to the 
image-pickup device 68. Accordingly, by rotating the image 
pickup switching mirror 64 by carrying out control of the 
optical path switching unit 70 by operation of the control unit 
40, light from the left Porro prism 58A can be guided to the 
image .pickup device 68. The light guided to the image pickup 
device 68 is therein converted to an electrical signal, which 
is then recorded on the recording and reproducing unit 44. 

Now, when light from the right Porro prism 58B is guided 
to the- image pickup device 68 by control of the optical path, 
switching unit 70, the light is converted to an electrical 
signal in the image pickup device 68, which is then recorded 
on the recording and reproducing unit 44. Thus, right and left 
images are recorded on the recording- and reproducing unit 44. 
Then, by control of the control unit 40, ttie picked-up image 
signals recorded on the recording and reproducing unit 44 are 
inputted into the right reproducing unit 38A and the left 
reproducing unit 38B, and images are reproduced by these units. 
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The reproduced images areguided to the ocular lenses. Herein, 
the image memory unit 72 can simultaneously send, to the 
reproducing units 38A and 38B, the electrical signals of images 
of the right and left optical- viewfinders sent from the image 
pickup device 7 4 . 

In the third embodiment shown in Fig. 6,. the image pickup 
switching mirror 64 has been used, however, as shown in Figs. 
8(A) and (B) , a reflecting prism 80 or 82 maybe used. If the 
reflecting prism 80 shown in Fig. 8(A) is used, a left image 
and a right image are, as shown in Fig. 8(B), projected onto 
the image pickup devices 68 in a left-right split manner. 

In addition, if the reflecting prism 82 shown in Fig. 9(A) 
is used, a left image and a right image are, as shown in Fig. 
9(B), projected in an up-down split manner. In this case,- as 
shown in a block diagram of Fig. 10, it is necessary to newly 
provide a left-right splitting -unit 84. This -left-right 
splitting unit 80 splits image signals from the image pickup 
device 84 into a right image and a left image. 

Herein, in the first embodiment, an IC ca'rd, a video floppy 
disk or the like has been provided in the approximately center 
part of the main body 12 top surface, however, as shown in Figs. 
11 (A) and (B) , it may be provided on a front- portion or a rear 
portion of the main body 12. In addition, in the first 
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embodiment, the recording button has been provided on the top 
portion of the main body 12, however, as shown in Figs. "11(C) 
and (D) , it may be provided on the bottom side or the rear side 
of the main body 12. In particular, if the recording button 
is provided on the bottom side as in Fig. 11(C), this button 
can be operated with a thumb. 
[Effects of the Invention] 

As has been described above, by binoculars with a recording 
and reproducing function according to the present invention, 
images of the right and . left optical viewf inders can be 
electrically recorded and images recorded on the optical axes 
of the two optical viewf inders can be reproduced. Accordingly, 
the reproduced images can be reproduced with a three- 
dimensional impression as with the case of observation through 
the binoculars, and immediate reproduction can be ca-rried out . 
[BRIEF DESCRIPTION OF THE DRAWINGS] 

Fig. 1 is a general perspective view showing the first 
embodiment of binoculars with a recording and reproducing 
function according to the present invention, _Fig. 2 is an 
enlarged view of the main part of the first embodiment of 
binoculars with a recording and reproducing function according 
to the present invention, Fig. 3 is an enlarged view of a Porro 
prism used in the binoculars with a recording and reproducing 
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function of the first embodiment, Fig. 4 is a block diagram 
of the binoculars with a recording and reproducing function, 
of the first embodiment, Figs. 5(A) and (B) are perspective 
views of reflecting mirrors used in the second embodiment of 
binoculars with a recording and reproducing function according 
to the present invention, Fig'. 6 is an enlarged view of the 
main part of the third embodiment of binoculars with a recording 
and reproducing function according to the present invention, 
Fig. 7 is a block diagram of the binoculars with a recording 
and reproducing function of the third embodiment, Figs-. 8(A) 
and (B) and Figs. 9(A) and B) are perspective views of a 
reflecting prism replaced by the image pickup switching mirror, 
which is used in the binoculars with a recording and reproducing 
function of the third embodiment, and plan views showing 
projected images in a case where the reflecting prism is used, 
Fig. 10 is a block diagram of binoculars with a recording and 
reproducing function in a case where the reflecting prism of 
Fig. 8(A) and Fig. 9(B) is used, and Figs. 11(A) through (D) 
are general perspective views showing other embodiments of 
binoculars with a recording and reproducing function according 
to the present invention. 

10 Binoculars, with a recording and reproducing function, 

12 Main body, . 
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14A, 14B Optical viewfinder 

30A, 30B Porro prism 

36A, 36B, 68 Image pickup' device 

38A, 38B EVF, 

50, 52, 54, 56 Mirror 

58A, 58B Porro prism 

64 .:. Image pickup switching mirror, 68 Image pickup device 

80, 82 Reflecting prism 
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10: Binoculars with a recording and reproducing function 
12: Main body 

14A, 14B: Optical viewfinder 
30A, 30B: Porro prism 
36A, 36B, 68: Image pickup device 
38A, 38B: EVF, 
50, 52, 54, 56: Mirror 
_58A, 58B: Porro prism 
64: image pickup switching mirror 
68: Image pickup device 
80, 82: Reflecting prism 
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